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CLAIMS 



[Claim(s)] 

[Claim 1] (A) The epoxy resin which has two or more epoxy groups in 1 molecule, the compound which has two or more 
phenolic hydroxyl groups in (B)l molecule, the (C) following formula (I) 
[Formula 1] 



i N = P 1 

I 

OR' J n 

the annular phosphazene compound shown by (n is the integer of 3-5 and R and R' shows the alkyl group or aryl group of 
carbon numbers 1-4 which may be different even if the same) - (D) It is the molding material which uses an inorganic bulking 
agent as an indispensable component, and the content of the (0) component is an amount from which the amount of a 
phosphorus atom becomes 0.2 - 3.0 % of the weight to the total quantity of the combination component except a bulking agent 
(D). (D) Epoxy resin molding compound for electronic-parts closure to which the content of a component is characterized by 
being 70 % of the weight or more to the whole molding material. 

[Claim 2] (C) The epoxy resin molding compound for electronic-parts closure according to claim 1 whose n of a component is 

[Claim 3] (C) The epoxy resin molding compound for electronic-parts closure according to claim 1 or 2 all of n R of a 
component and whose n R' are phenyl groups. 

[Claim 4] (C) The epoxy resin molding compound for electronic-parts closure according to claim 1 or 2 other all of whose 2-4 
in n R of a component and n R' are a hydroxyphenyl machine, and are phenyl groups. 

[Claim 5] (C) The epoxy resin molding compound for electronic-parts closure according to claim 1 or 2 all of n R of a 
component and whose n R' are hydroxyphenyl machines. 

[Claim 6] (A) The epoxy resin molding compound for electronic-parts closure of the claim 1 whose epoxy resin of a 
component is a - screw (2, 3-epoxy propoxy) -3, 3', and 4 and 4 '5, 5'-tetramethyl biphenyl - 5 each term publication either. 
[Claim 7] Electronic parts which close an element by the epoxy resin molding compound for electronic-parts closure of a 
claim 1 - 6 each term publication either, and are obtained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This inventions are an epoxy resin molding compound for semiconductor 
closure, especially the epoxy resin molding compound for electronic -parts closure of the non halogen system demanded from 
a viewpoint of environmental correspondence, and relate to the electronic parts which closed the element by the suitable 
molding material for closure of VLSI of which severe reliability, such as moisture resistance and reflow-proof crack nature, is 
required, and its molding material. 
[0002] 

[Description of the Prior Art] From the former, the epoxy resin molding compound is widely used in the field of closure of 
elements for electronic parts, such as a transistor and IC. As this reason, it is because the epoxy resin maintains balance in 
many properties, such as an electrical property, moisture resistance, thermal resistance, a mechanical characteristic, and an 
adhesive property with an insertion article. Flameproofing of these epoxy resin molding compounds is mainly performed by 
the combination of bromine-ized resins, such as diglycidyl ether of tetrabromobisphenol A, and an antimony oxide. 
[0003] 

[Problem(s) to be Solved by the Invention] In recent years, it stems from the problem of dioxin from a viewpoint of 
environmental protection, a deca bromine is begun, and there is movement of regulation also about a halogenation resin. 
Similarly, an antimony compound also has the movement of regulation from a toxic field, and the demand of 
dehalogenation-izing (denomination) and the formation of ** antimony is coming out of it about the epoxy resin molding 
compound for electronic-parts closure. Moreover, it is known that bromine ion will have a bad influence on the 
elevated-temperature neglect property of the plastics closure IC, and reduction of the amount of bromine-ized resins is desired 
also from this viewpoint, this invention was made in view of this situation, and tends to offer the epoxy resin material for 
electronic-parts closure which was excellent in the elevated-temperature storage property. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, as a result of repeating 
examination wholeheartedly, by blending a specific annular phosphazene compound as a flame retarder, artificers find out that 
the above-mentioned purpose can be attained and came to complete this invention. 

[0005] That is, this invention is the epoxy resin which has two or more epoxy groups in (1) (A)l molecule, the compound 
which has two or more phenolic hydroxyl groups in (B)l molecule, and the (C) following formula (I). 
'Formula 2] 



O R 



N = P • 

I 



(I) 



OR' 

the annular phosphazene compound shown by (n is the integer of 3-5 and R and R' shows the alkyl group or aryl group of 
carbon numbers 1-4 which may be different even if the same) - (D) It is the molding material which uses an inorganic bulking 
agent as an indispensable component, and the content of the (C) component is an amount from which the amount of a 
phosphorus atom becomes 0.2 - 3.0 % of the weight to the total quantity of the combination component except a bulking agent 
(D). (D) The epoxy resin molding compound for electronic-parts closure to which the content of a component is characterized 
by being 70 % of the weight or more to the whole molding material, (2) The epoxy resin molding compound for 
electronic-parts closure of the above-mentioned (1) publication whose n of the (C) component is 3, (3) The above (1) all of n 
R of the (C) component and whose n R' are phenyl groups, or the epoxy resin molding compound for electronic-parts closure 
given in (2), (4) 2-4 in n R of the (C) component and n R are a hydroxyphenyl machine. The above (1) other all of whose are 
phenyl groups, or the epoxy resin molding compound for electronic-parts closure given in (2), (5) The above (1) all of n R of 
the (C) component and whose n R' are hydroxyphenyl machines, or the epoxy resin molding compound for electronic-parts 
closure given in (2), (6) One epoxy resin molding compound for electronic-parts closure of the above-mentioned (1) - (5) 
publications whose epoxy resins of the (A) component are - screw (2, 3-epoxy propoxy) -3, 3', and 4 and 4 '5, 5'-tetramethyl 
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biphenyls, (7) - the electronic parts which close an element by one epoxy resin molding compound for electronic-parts 

closure of the above-mentioned (1) - (6) publications, and are obtained -- it comes out 

[0006] 

[Embodiments of the Invention] As an epoxy resin of the (A) component used in this invention Although it is generally used 
by the epoxy resin molding compound for electronic-parts closure and there is especially no limitation, for example That 
which epoxidated the novolak resin of phenols including a phenol novolak type epoxy resin and an orthochromatic cresol 
novolak type epoxy resin, and aldehydes, Diglycidyl ether, such as bisphenol A, Bisphenol F, Bisphenol S, and alkylation 
biphenol, The glycidyl amine type epoxy resin obtained by the reaction of polyamine and epichlorohydrin, such as a diamino 
diphenylmethane and an isocyanuric acid the line oxidized and obtained by peroxy acids, such as a peracetic acid, in olefin 
combination « there are an aliphatic epoxy resin, an alicycle group epoxy resin, etc., and any number of kinds of these can be 
suitably used together 

[0007] In the epoxy resin shown above, when alkylation biphenol type diepoxy resins, such as a - screw (2, 3-epoxy propoxy) 
-3, 3', and 4 and 4 '5, S'-tetramethyl biphenyl, are used, an adhesive property and hygroscopicity are good, and the molding 
material which was excellent in reflow-proof crack nature and moisture resistance by this is obtained. As for this alkylation 
biphenol type diepoxy resin, it is desirable to use it 60% of the weight or more to the epoxy resin whole quantity. At less than 
60 % of the weight, the low hygroscopicity of the epoxy resin concerned and the feature of a high adhesive property are not 
demonstrated, but an effect is small to the solder-proof nature which is the purpose of this invention. What epoxidates a - 
screw hydroxy 3, 3', and 4 and 4 '5, 5'-tetramethyl biphenyl, using epichlorohydrin as the epoxy resin concerned, and is 
obtained is raised. 

[0008] As a compound which has two or more phenolic hydroxyl groups in 1 molecule of the (B) component used in this 
invention A phenol, cresol, a xylenol, a resorcinol, a catechol, Phenols or alpha naphthols, such as bisphenol A and Bisphenol 
F, Naphthols, formaldehyde, such as a beta naphthol and dihydroxy naphthalene, Aldehydes, such as an acetaldehyde, a 
propionaldehyde, a benzaldehyde, and a salichlaldehyde, under an acid catalyst Condensation or the resin which is made to 
carry out copolycondensation and is obtained, there are PORIPA rabbi nil phenol resin, a phenol araikyl resin which has the 
KISHIRIREN machine compounded from phenols and dimethoxy paraxylene, and independent — or you may use two or more 
kinds together 

[0009] (A) although especially limitation is not carried out for the equivalent ratio (the number of epoxy groups of number 
of (B) ] of hydroxyl groups/(A)) of the epoxy resin of a component, and the phenolic compound of the (B) component » each 
- unreacted - a part - in order to stop few, it is desirable to set it as the range of 0.7-1 .3 

[0010] Moreover, the hardening accelerator which promotes the hardening reaction of an epoxy resin and phenol resin can be 
used if needed. As this hardening accelerator, for example A diazabicyclo alkene and its derivatives, such as 1 and 
8-diazabicyclo (5, 4, 0) undecene -7, A triethylenediamine, a benzyl dimethylamine, a triethanolamine, The third class 
amines, such as dimethylamino ethanol and a tris (dimethyl aminomethyl) phenol, 2-methyl imidazole, 2-phenyl imidazole, a 
2-phenyl-4-methyl imidazole, Imidazole derivatives, such as 2-heptadecyl imidazole, tributyl phosphine, Organic phosphines, 
such as methyl diphenylphosphine and triphenyl phosphine Tetrapod substitution phosphonium tetrapod substitution borate, 
such as tetrapod phenyl phosphonium tetraphenyl borate, There are tetraphenylboron salts, such as 2-ethyl-4-methyl imidazole 
tetraphenyl borate and N-methyl morpholine tetraphenyl borate, etc. 

[001 1] The annular phosphazene compound of the (C) component used as a flame retarder in this invention is the following 
formula (I). 

Formula 3] 



OR 

I 

N - P — 



OR' 



(I) 



it is the compound shown by (n is the integer of 3-5 and R and R' shows the alkyl group or aryl group of carbon numbers 1-4 
which may be different even if the same), and independent in 6 member rings of a trimer, 8 member rings of a tetramer, and 
10 member rings of a pentamer -- or it can mix and use It is desirable to use a trimer as a principal component from the 
fluidity of an epoxy resin molding compound. 

[0012] n R in the above-mentioned formula (I) and R' are the alkyl groups or aryl groups of carbon numbers 1-4 which may 
be different even if the same, for example, when n is the trimer 6 member ring of 3, R and R' becomes six substituents, and 
even if these are all the same, they may differ The aryl group from the thermal resistance of an epoxy resin molding 
compound and a damp-proof viewpoint is desirable. It is a hydroxyphenyl machine that it is especially a phenyl group 
desirable still more preferably. Although a hydroxyphenyl machine is sufficient as all of n R and n R' when introducing a 
hydroxyphenyl machine, 2-4 introduction is desirable. If the number of hydroxyphenyl machines becomes five or more 
pieces, an epoxy resin hardened material will tend to become weak, and in order that the component which is not incorporated 
by the structure of cross linkage of an epoxy resin may appear in less than two cases, thermal resistance tends to fall. 
[0013] As desirable structure of the annular phosphazene compound of the (C) component used in this invention, it is for 
example, following formula (II) - (IV). 
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[Formula 4] 
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[Formula 5] 

OH 



(in 



0 o 
J r 0 cu 

0 0 



(III) 



OH 



[Formula 6 
R. 




(IV) 



(2-4 of R1-R6 pieces are a hydroxy 1 group, and other 4-2 pieces show hydrogen) etc. - it is raised 

[0014] The addition of these annular phosphazene compounds needs to be 0.2 - 3.0% of the weight of within the limits to all 
other combination components except a bulking agent. When fewer than 0.2 % of the weight, a fire-resistant effect is not 
demonstrated, but when it exceeds 3.0 % of the weight, a damp-proof fall is caused. 

[0015] In this invention, the epoxy resin molding compound for fire-resistant electronic-parts closure of a non halogen and 
non antimony which excelled [ use / the specific annular phosphazene compound of the (C) component ] in reliability and the 
moldability is offered. Although it is generally known that combined use of a phosphorus compound and a nitride is good for 
flameproofing, this invention offers the compound which includes the both sides of a phosphorus atom and a nitrogen atom in 
structure as a flame-retarder component of the epoxy resin molding compound for semiconductor closure which can 
demonstrate the outstanding reliability. 

[0016] Moreover, it is required to use an inorganic bulking agent from a viewpoint of hygroscopic reduction and the 
improvement in on the strength as a bulking agent. As a minerals bulking agent of the (D) component in this invention, single 
crystal fiber, such as fine particles, such as a fused silica, a crystal silica, an alumina, zircon, a calcium silicate, a calcium 
carbonate, a silicon carbide, boron nitride, a beryllia, and a zirconia, or a bead which globular-form- ized these, a potassium 
titanate, a silicon carbide, a silicon nitride, and an alumina, one or more kinds of glass fibers, etc. can be blended, and can be 
used, furthermore, as an inorganic bulking agent with a fire-resistant effect, an aluminum hydroxide, a magnesium hydroxide, 
a zinc borate, etc. are raised, and independent in these - or it can also use together and use As loadings of a minerals bulking 
agent, 70 % of the weight or more is desirable from a viewpoint of reduction of hygroscopicity and coefficient of linear 
expansion, and the improvement in on the strength. In the above-mentioned inorganic bulking agent, the alumina from a 
viewpoint of high temperature conductivity [ fused silica / from a viewpoint of coefficient-of-Iinear-expansion reduction ] is 
desirable, and a bulking agent configuration has a desirable globular form from the point of the fluidity at the time of 
fabrication, and golden wearing-of-die nature. 

[0017] Coupling agents, such as coloring agents, such as release agents, such as a higher fatty acid, a higher-fatty-acid metal 
salt, an ester system wax, and a polyolefine system wax, and carbon black, an epoxy silane, an amino silane, a ureido silane, a 
vinyl silane, an alkyl silane, organic titanate, and aluminum alcoholate, etc. can be used as other additives. 
[001 8] Although it can prepare no matter what technique it may use if the distributed mixture of the various raw materials can 
be carried out uniformly, after mixing the raw material of predetermined loadings enough by the mixer etc. as general 
technique and the molding material in this invention carries out melting kneading with a roll mill, an extruder, etc., it can 
mention the method of cooling and pulverizing. 
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[0019] Elements, such as passive elements, such as active elements, such as a semiconductor chip, a transistor, diode, and a 
thyristor, a capacitor, a resistor, and a coil, can be carried in supporter material, such as a leadframe, a tape career [ finishing / 
wiring ], a patchboard, glass, and a silicon wafer, a required portion can be closed by the molding material for closure of this 
invention, and electronic parts can be manufactured. TCP which closed the semiconductor chip connected to the tape career 
by the bump by the molding material of this invention as such electronic parts, for example can be mentioned. Moreover, the 
COB module which closed passive elements, such as active elements, such as the semiconductor chip and transistor which 
connected with the wiring formed on a patchboard or glass with wire bonding, flip chip bonding, solder, etc., diode, and a 
thyristor, and/or a capacitor, a resistor, and a coil, by the molding material of this invention, a hybrid IC, a multi chip module, 
etc. can be mentioned. As a method of closing electronic parts, although the low voltage transfer-molding method is the most 
common, you may use the injection fabricating method, compression forming, etc. 
[0020] 

[Example] Next, although an example explains this invention, the range of this invention is not limited to these examples. 
[002 i] An example 1 - the 6 weight per epoxy equivalent 200, a cresol novolak type epoxy resin with a softening temperature 
of 67 degrees C, A weight per epoxy equivalent 188, the biphenyl skeleton type epoxy resin of 106 degrees C of melting 
points (- screw (2, 3-epoxy propoxy) -3, 3', and 4 and 4 '5, 5'-tetramethyl biphenyl), As a hydroxyl equivalent 106, a phenol 
novolak resin with a softening temperature of 83 degrees C, a hydroxyl equivalent 167, a phenol aralkyl resin (; made from 3 
Ito ** MIREKKUSU XL- 225) with a softening temperature of 70 degrees C, triphenyl phosphine, carnauba wax, carbon 
black, and a coupling agent. The compound 1 which is the (C) component of this invention and is shown with the following 
structure expression as gamma-glycidoxypropyltrimetoxysilane, a fused silica, and a flame retarder - a compound 3. [Formula 




• • • <t&m i 



[Formula 8] 

OH OH 

OH „ P N OH 

OH OH 




It blended by the weight ratio which shows in Table 1 (three of other R1-R6 pieces show hydrogen with a hydroxyl group in 
three pieces), roll kneading was performed on the kneading temperature of 80-90 degrees C, and the conditions for 
mixing-time 10 minutes, and the molding material of examples 1-6 was produced. 

[0022] The molding material of the examples 1 and 2 of comparison was produced by the combination shown in Table 1 like 
the example except having used the bromine-ized bisphenol A type epoxy resin of a weight per epoxy equivalent 375, the 
softening temperature of 80 degrees C, and 48 % of the weight of bromine contents, and the antimony trioxide as the example 
1 of comparison, and two flame retarders. 
[0023] 
[Table 1] 
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[0024] The method of showing below the property of the molding material obtained in the example and the example of 
comparison estimated. 

(1) The metal mold which fabricates a disk with a degree-of-hardness diameter [ of 100mm ] and a thickness of 3mm at the 
time of heat was used, the molding material was fabricated with the transfer press on 180**3 degrees C } 6.9**0.17MPa, and 
the conditions for 90 seconds, and it asked for the degree of hardness by the Shore hardness tester (D type) at the time of the 
heat of the mold goods immediately after fabrication. In addition, it is estimated that the value of a degree of hardness is so 
good that a numeric value is high at the time of heat. 

(2) The with a diameter thickness [ based on water-absorption JIS-K -691 1 / 3mm thickness of 50mm ] disk was produced, 
and it humidified on condition that 85 degrees C and 85%RH, and asked from the weight change after a predetermined time. 

(3) The molding material was fabricated with the transfer press on the aluminum foil of 30 micrometers of adhesive properties 
on 180**3 degrees C, 6.9**0. 17MPa, and the conditions for 90 seconds, and the Peel intensity to the direction of 90 degrees 
of aluminum foil was measured after that. 

(4) The metal mold which fabricates a test piece with a fire-resistant thickness of 1/16 inch was used, the molding material 
was fabricated with the transfer press on 180**3 degrees C, 6.9**0. 17MPa, and the conditions for 90 seconds, and 180**5 
degrees C and the 5-hour postcure were performed after that. Evaluation followed the UL94-V0 examining method. 

(5) The test element in which the aluminum wiring whose line / space are 1 0 micrometers was formed on the silicon substrate 
which has a 5-micrometer oxide film in the elevated-temperature neglect property appearance size 5x9 (mm) was used, it 
connected with the leadframe of 42 alloys which gave partial silver plating with a silver paste, and the bonding pad and inner 
lead of an element were connected by Au line by 200 degrees C by the thermostat sonic mold wire bonder. Then, 16 pin type 
DIP (Dual Inline Package) was produced by transfer molding, obtained IC for an examination was kept to the 200-degree C 
thermostat, it took out for every predetermined time, the continuity check was performed, and the poor number was 
investigated. In addition, fabrication of the IC package for evaluation fabricated the molding material with the transfer press 
on 180**3 degrees C, 6.9**0. 17MPa, and the conditions for 90 seconds, and performed 180**5 degrees C and the 5-hour 
postcure after that. 

[0025] The obtained evaluation result is shown in Table 2. 
[Table 2] 
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[0026] compared with the examples 1 and 2 of comparison containing a bromine-ized resin and an antimony compound, an 
elevated-temperature neglect property boils the examples 1-6 of this invention markedly, and is improving Since especially 
the examples 4-6 are using the biphenyl skeleton type epoxy resin, its adhesive property is also good. Although each example 
using the flame retarder of this invention has a good elevated-temperature neglect property and being excelled also in fire 
retardancy, since a compound 1 does not have an epoxy group and the functional group in which a reaction is possible, when 
this is used as a flame retarder, as shown in examples 1 and 4, a degree of hardness falls a little at the time of heat. Moreover, 
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since all of six substituents of a compound 2 are an epoxy group and the hydroxyphenyl machine in which a reaction is 
possible, although the hardenability of the examples 2 and 5 using this is good, an adhesive property falls a little. Especially 
the examples 3 and 6 that used the compound 3 whose three in a substituent are a hydroxyphenyl machine are excellent in a 
degree of hardness and adhesive balance at the time of heat. 
[0027] 

[Effect of the Invention] If the epoxy resin molding compound for electronic-parts closure obtained by this invention can 
attain flameproofing with a non halogen and non antimony as the example showed, and electronic parts, such as IC and LSI, 
are closed using this, its moldabiiity is good, the product excellent in reliability, such as moisture resistance and an 
elevated-temperature neglect property, can be obtained, and the industrial value is size. 



[Translation done.] 
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TECHNICAL FIELD 



[The technical field to which invention belongs] This inventions are an epoxy resin molding compound for semiconductor 
closure, especially the epoxy resin molding compound for electronic-parts closure of the non halogen system demanded from 
a viewpoint of environmental correspondence, and relate to the electronic parts which closed the element by the suitable 
molding material for closure of VLSI of which severe reliability, such as moisture resistance and reflow-proof crack nature, is 
required, and its molding material. 
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PRIOR ART 



[Description of the Prior Art] From the former, the epoxy resin molding compound is widely used in the field of closure of 
elements for electronic parts, such as a transistor and IC. As this reason, it is because the epoxy resin maintains balance in 
many properties, such as an electrical property, moisture resistance, thermal resistance, a mechanical characteristic, and an 
adhesive property with an insertion article. Flameproofing of these epoxy resin molding compounds is mainly performed by 
the combination of bromim -ized resins, such as diglycidyl ether of tetrabrbmobisphenol A, and an antimony oxide. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] If the epoxy resin molding compound for electronic-parts closure obtained by this invention can 
attain flameproofing with a non halogen and non antimony as the example showed, and electronic parts, such as IC and LSI, 
are closed using this, its moldability is good, the product excellent in reliability, such as moisture resistance and an 
elevated-temperature neglect property, can be obtained, and the industrial value is size. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In recent years, it stems from the problem of dioxin from a viewpoint of 
environmental protection, a deca bromine is begun, and there is movement of regulation also about a halogenation resin. 
Similarly, an antimony compound also has the movement of regulation from a toxic field, and the demand of 
dehalogenation-izing (debromination) and the formation of ** antimony is coming out of it about the epoxy resin molding 
compound for electronic-parts closure. Moreover, it is known that bromine ion will have a bad influence on the 
elevated-temperature neglect property of the plastics closure IC, and reduction of the amount of bromine-ized resins is desired 
also from this viewpoint, this invention was made in view of this situation, and tends to offer the epoxy resin material for 
electronic-parts closure which was excellent in the elevated-temperature storage property. 
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MEANS 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, as a result of repeating 
examination wholeheartedly, by blending a specific annular phosphazene compound as a flame retarder, artificers find out that 
the above-mentioned purpose can be attained and came to complete this invention. 

[0005] That is, this invention is the epoxy resin which has two or more epoxy groups in (1) (A)l molecule, the compound 
which has two or more phenolic hydroxyl groups in (B)l molecule, and the (C) following formula (I). 
Formula 2] 



i N = P 1 

I 

OR' J n 

the annular phosphazene compound shown by (n is the integer of 3-5 and R and R ? shows the alkyl group or aryl group of 
carbon numbers 1-4 which may be different even if the same) (D) It is the molding material which uses an inorganic bulking 
agent as an indispensable component, and the content of the (C) component is an amount from which the amount of a 
phosphorus atom becomes 0.2 - 3.0 % of the weight to the total quantity of the combination component except a bulking agent 
(D). (D) The epoxy resin molding compound for electronic-parts closure to which the content of a component is characterized 
by being 70 % of the weight or more to the whole molding material, (2) The epoxy resin molding compound for 
electronic-parts closure of the above-mentioned (1) publication whose n of the (C) component is 3, (3) The above (1) all of n 
R of the (C) component and whose n R' are phenyl groups, or the epoxy resin molding compound for electronic-parts closure 
given in (2), (4) 2-4 in n R of the (C) component and n R are a hydroxyphenyl machine. The above (1) other all of whose are 
phenyl groups, or the epoxy resin molding compound for electronic-parts closure given in (2), (5) The above (1) all of n R of 
the (C) component and whose n R' are hydroxyphenyl machines, or the epoxy resin molding compound for electronic-parts 
closure given in (2), (6) One epoxy resin molding compound for electronic-parts closure of the above-mentioned (1) - (5) 
publications whose epoxy resins of the (A) component are - screw (2, 3-epoxy propoxy) -3, 3', and 4 and 4 *5, 5'-tetramethyl 
biphenyls, (7) the electronic parts which close an element by one epoxy resin molding compound for electronic-parts 
closure of the above-mentioned (1) - (6) publications, and are obtained - it comes out 
[0006] 

[Embodiments of the Invention] As an epoxy resin of the (A) component used in this invention Although it is generally used 
by the epoxy resin molding compound for electronic-parts closure and there is especially no limitation, for example That 
which epoxidated the novolak resin of phenols including a phenol novolak type epoxy resin and an orthochromatic cresol 
novolak type epoxy resin, and aldehydes, Diglycidyl ether, such as bisphenol A, Bisphenol F, Bisphenol S, and alkylation 
biphenol, The glycidyl amine type epoxy resin obtained by the reaction of polyamine and epichlorohydrin, such as a diamino 
diphenylmethane and an isocyanuric acid the line oxidized and obtained by peroxy acids, such as a peracetic acid, in olefin 
combination - there are an aliphatic epoxy resin, an alicycle group epoxy resin, etc., and any number of kinds of these can be 
suitably used together 

[0007] In the epoxy resin shown above, when alkylation biphenol type diepoxy resins, such as a - screw (2, 3-epoxy propoxy) 
-3, 3', and 4 and 4 '5, 5'-tetramethyl biphenyl, are used, an adhesive property and hygroscopicity are good, and the molding 
material which was excellent in reflow-proof crack nature and moisture resistance by this is obtained. As for this alkylation 
biphenol type diepoxy resin, it is desirable to use it 60% of the weight or more to the epoxy resin whole quantity. At less than 
60 % of the weight, the low hygroscopicity of the epoxy resin concerned and the feature of a high adhesive property are not 
demonstrated, but an effect is small to the solder-proof nature which is the purpose of this invention. What epoxidates a - 
screw hydroxy 3, 3', and 4 and 4 '5, 5'-tetramethyl biphenyl, using epichlorohydrin as the epoxy resin concerned, and is 
obtained is raised. 

[0008] As a compound which has two or more phenolic hydroxyl groups in 1 molecule of the (B) component used in this 
invention A phenol, cresol, a xylenol, a resorcinol, a catechol, Phenols or alpha naphthols, such as bisphenol A and Bisphenol 
F, Naphthols, formaldehyde, such as a beta naphthol and dihydroxy naphthalene, Aldehydes, such as an acetaldehyde, a 
propionaldehyde, a benzaldehyde, and a salichlaldehyde, under an acid catalyst Condensation or the resin which is made to 
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carry out copolycondensation and is obtained, there are PORIPA rabbi nil phenol resin, a phenol aralkyl resin which has the 
KISHIRIREN machine compounded from phenols and dimethoxy paraxylene, and independent - or you may use two or more 
kinds together 

[0009] (A) although especially limitation is not carried out for the equivalent ratio (the number of epoxy groups of number 
of (B) ] of hydroxy 1 groups/(A)) of the epoxy resin of a component, and the phenolic compound of the (B) component - each 
- unreacted - a part - in order to stop few, it is desirable to set it as the range of 0:7- 1.3 

[0010] Moreover, the hardening accelerator which promotes the hardening reaction of an epoxy resin and phenol resin can be 
used if needed. As this hardening accelerator, for example A diazabicyclo alkene and its derivatives, such as 1 and 
8-diazabicyclo (5, 4, 0) undecene -7, A triethylenediamine, a benzyl dimethylamine, a triethanolamine, The third class 
amines, such as dimethylamino ethanol and a tris (dimethyl aminomethyl) phenol, 2-methyl imidazole, 2-phenyl imidazole, a 
2-phenyl-4-methyl imidazole, Imidazole derivatives, such as 2-heptadecyl imidazole, tributyl phosphine, Organic phosphines, 
such as methyl diphenylphosphine and triphenyl phosphine Tetrapod substitution phosphonium tetrapod' substitution borate, ' 
such as tetrapod phenyl phosphonium tetraphenyl borate, There are tetraphenylboron salts, such as 2-ethyl-4-methyl imidazole 
tetraphenyl borate and N-methyl morpholine tetraphenyl borate, etc. 

[001 1] The annular phosphazene compound of the (C) component used as a flame retarder in this invention is the following 
formula (I). 

Formula 3] 



OR 
I 

N = P — 



O R ' 



(I) 



it is the compound shown by (n is the integer of 3-5 and R and R' shows the alkyl group or aryl group of carbon numbers 1-4 
which may be different even if the same), and independent in 6 member rings of a trimer, 8 member rings of a tetramer, and 
1 0 member rings of a pentamer - or it can mix and use It is desirable to use a trimer as a principal component from the 
fluidity of an epoxy resin molding compound. 

[0012] n R in the above-mentioned formula (I) and R are the alkyl groups or aryl groups of carbon numbers 1-4 which may 
be different even if the same, for example, when n is the trimer 6 member ring of 3, R and R becomes six substituents, and 
even if these are all the same, they may differ The aryl group from the thermal resistance of an epoxy resin molding 
compound and a damp-proof viewpoint is desirable. It is a hydroxyphenyl machine that it is especially a phenyl group 
desirable still more preferably. Although a hydroxyphenyl machine is sufficient as all of n R and n R when introducing a 
hydroxyphenyl machine, 2-4 introduction is desirable. If the number of hydroxyphenyl machines becomes five or more 
pieces, an epoxy resin hardened material will tend to become weak, and in order that the component which is not incorporated 
by the structure of cross linkage of an epoxy resin may appear in less than two cases, thermal resistance tends to fall. 
[0013] As desirable structure of the annular phosphazene compound of the (C) component used in this invention, it is for 
example, following formula (II) - (IV). 
[Formula 4] 




(id 



[Formula 5] 




(in) 



OH OH 



[Formula 6] 
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...... (IV) 



(2-4 of R1-R6 pieces are a hydroxyl group, and other 4-2 pieces show hydrogen) etc. - it is raised 

[0014] The addition of these annular phosphazene compounds needs to be 0.2 - 3.0% of the weight of within the limits to all 
other combination components except a bulking agent. When fewer than 0.2 % of the weight, a fire-resistant effect is not 
demonstrated, but when it exceeds 3.0 % of the weight, a damp-proof fall is caused. 

[0015] In this invention, the epoxy resin molding compound for fire-resistant electronic-parts closure of a non halogen and 
non antimony which excelled [ use / the specific annular phosphazene compound of the (C) component ] in reliability and the 
moldability is offered. Although it is generally known that combined use of a phosphorus compound and a nitride is good for 
flameproofing, this invention offers the compound which includes the both sides of a phosphorus atom and a nitrogen atom in 
structure as a flame-retarder component of the epoxy resin molding compound for semiconductor closure which can 
demonstrate the outstanding reliability. 

[0016] Moreover, it is required to use an inorganic bulking agent from a viewpoint of hygroscopic reduction and the 
improvement in on the strength as a bulking agent. As a minerals bulking agent of the (D) component in this invention, single 
crystal fiber, such as fine particles, such as a fused silica, a crystal silica, an alumina, zircon, a calcium silicate, a calcium 
carbonate, a silicon carbide, boron nitride, a beryllia, and a zirconia, or a bead which globular-form- ized these, a potassium 
titanate, a silicon carbide, a silicon nitride, and an alumina, one or more kinds of glass fibers, etc. can be blended, and can be 
used, furthermore, as an inorganic bulking agent with a fire-resistant effect, an aluminum hydroxide, a magnesium hydroxide, 
a zinc borate, etc. are raised, and independent in these - or it can also use together and use As loadings of a minerals bulking 
agent, 70 % of the weight or more is desirable from a viewpoint of reduction of hygroscopicity and coefficient of linear 
expansion, and the improvement in on the strength. In the above-mentioned inorganic bulking agent, the alumina from a 
viewpoint of high temperature conductivity [ fused silica / from a viewpoint of coefficient-of-linear-expansion reduction ] is 
- desirable, and a bulking agent configuration has a desirable globular form from the point of the fluidity at the time of 
fabrication, and golden wearing-of-die nature. 

[0017] Coupling agents, such as coloring agents, such as release agents, such as a higher fatty acid, a higher-fatty-acid metal 
salt, an ester system wax, and a polyolefine system wax, and carbon black, an epoxy silane, an amino silane, a ureido silane, a 
vinyl silane, an alkyl silane, organic titanate, and aluminum alcoholate, etc. can be used as other additives. 
[00 1 8] Although it can prepare no matter what technique it may use if the distributed mixture of the various raw materials can 
be carried out uniformly, after mixing the raw material of predetermined loadings enough by the mixer etc. as general 
technique and the molding material in this invention carries out melting kneading with a roll mill, an extruder, etc., it can 
mention the method of cooling and pulverizing. 

[0019] Elements, such as passive elements, such as active elements, such as a semiconductor chip, a transistor, diode, and a 
thyristor, a capacitor, a resistor, and a coil, can be carried in supporter material, such as a leadframe, a tape career [ finishing / 
wiring ], a patchboard, glass, and a silicon wafer, a required portion can be closed by the molding material for closure of this 
invention, and electronic parts can be manufactured. TCP which closed the semiconductor chip connected to the tape career 
by the bump by the molding material of this invention as such electronic parts, for example can be mentioned. Moreover, the 
COB module which closed passive elements, such as active elements, such as the semiconductor chip and transistor which 
connected with the wiring formed on a patchboard or glass with wire bonding, flip chip bonding, solder, etc., diode, and a 
thyristor, and/or a capacitor, a resistor, and a coil, by the molding material of this invention, a hybrid IC, a multi chip module, 
etc. can be mentioned. As a method of closing electronic parts, although the low voltage transfer-molding method is the most 
common, you may use the injection fabricating method, compression forming, etc. 
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EXAMPLE 

[Example] Next, although an example explains this invention, the range of this invention is not limited to these examples. 
[0021] An example 1 - the 6 weight per epoxy equivalent 200, a cresol novolak type epoxy resin with a softening temperature 
of 67 degrees C, A weight per epoxy equivalent 1 88, the biphenyl frame type epoxy resin of 106 degrees C of melting points 
(- screw (2, 3-epoxy propoxy) -3, 3\ and 4 and 4 '5, 5'-tetramethyl biphenyl), As a hydroxyl equivalent 106, a phenol novolak 
resin with a softening temperature of 83 degrees C, a hydroxyl equivalent 167, a phenol aralkyl resin (; made from 3 Ito ** 
MIREKKUSU XL- 225) with a softening temperature of 70 degrees C, triphenyl phosphine, carnauba wax, carbon black, and 
a coupling agent. The compound 1 which is the (C) component of this invention and is shown with the following structure 
expression as gamma-glycidoxypropyltrimetoxysilane, a fused silica, and a flame retarder - a compound 3. [Formula 7] 

q> <p 



o _ T o 



IT N 



• <t&*! 1 



[Formula 8] 

OH 



\ 1 N-v / 



0° °~Q 



OH 



[Formula 9 
R, 




It blended by the weight ratio which shows in Table 1 (three of other R1-R6 pieces show hydrogen with a hydroxyl group in 
three pieces), roll kneading was performed on the kneading temperature of 80-90 degrees C, and the conditions for 
mixing-time 10 minutes, and the molding material of examples 1-6 was produced. 

[0022] The molding material of the examples 1 and 2 of comparison was produced by the combination shown in Table 1 like 
the example except having used the bromine-ized bisphenol A type epoxy resin of a weight per epoxy equivalent 375, the 
softening temperature of 80 degrees C, and 48 % of the weight of bromine contents, and the antimony trioxide as the example 
1 of comparison, and two flame retarders. 
[0023] 
[Table 1] 
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[0024] The method of showing below the property of the molding material obtained in the example and the example of 
comparison estimated. 

(1) The metal mold which fabricates a disk with a degree-of-hardness diameter [ of 100mm ] and a thickness of 3mm at the 
time of heat was used, the molding material was fabricated with the transfer press on 180**3 degrees C, 6.9**0. 17MPa, and 
the conditions for 90 seconds, and it asked for the degree of hardness by the Shore hardness tester (D type) at the time of the 
heat of the mold goods immediately after fabrication. In addition, it is estimated that the value of a degree of hardness is so 
good that a numeric value is high at the time of heat. 

(2) The with a diameter thickness [ based on water-absorption JIS-K -691 1 / 3mm thickness of 50mm ] disk was produced, 
and it humidified on condition that 85 degrees C and 85%RH, and asked from the weight change after a predetermined time. 

(3) The molding material was fabricated with the transfer press on the aluminum foil of 30 micrometers of adhesive properties 
on 180**3 degrees C, 6.9**0. 17MPa, and the conditions for 90 seconds, and the Pee! intensity to the direction of 90 degrees 
of aluminum foil was measured after that. 

(4) The metal mold which fabricates a test piece with a fire-resistant thickness of 1/16 inch was used, the molding material 
was fabricated with the transfer press on 180**3 degrees C, 6.9**0. 17MPa, and the conditions for 90 seconds, and 180**5 
degrees C and the 5-hour postcure were performed after that. Evaluation followed the UL94-V0 examining method. 

(5) The test element in which the aluminum wiring whose line / space are 10 micrometers was formed on the silicon substrate 
which has a 5 -micrometer oxide film in the elevated-temperature neglect property appearance size 5x9 (mm) was used, it 
connected with the leadframe of 42 alloys which gave partial silver plating with a silver paste, and the bonding pad and inner 
lead of an element were connected by Au line by 200 degrees C by the thermostat sonic mold wire bonder. Then, 16 pin type 
DIP (Dual Inline Package) was produced by transfer molding, obtained IC for an examination was kept to the 200-degree C 
elevated-temperature tub, it took out for every predetermined time, the continuity check was performed, and the poor number 
was investigated. In addition, fabrication of the IC package for evaluation fabricated the molding material with the transfer 
press on 180**3 degrees C, 6.9**0. 17MPa, and the conditions for 90 seconds, and performed 180**5 degrees C and the 
5-hour postcure after that. 

[0025] The obtained evaluation result is shown in Table 2. 
[Table 2] 
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[0026] compared with the examples 1 and 2 of comparison containing a bromine-ized resin and an antimony compound, an 
elevated-temperature neglect property boils the examples 1-6 of this invention markedly, and is improving Since especially 
the examples 4-6 are using the biphenyl frame type epoxy resin, its adhesive property is also good. Although each example 
using the flame retarder of this invention has a good elevated-temperature neglect property and being excelled also in fire 
retardancy, since a compound 1 does not have an epoxy group and the functional group in which a reaction is possible, when 
this is used as a flame retarder, as shown in examples 1 and 4, a degree of hardness falls a little at the time of heat. Moreover, 
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since all of six substituents of a compound 2 are an epoxy group and the hydroxyphenyl machine in which a reaction is 
possible, although the hardenabiiity of the examples 2 and 5 using this is good, an adhesive property falls a little. Especially 
the examples 3 and 6 that used the compound 3 whose three in a substituent are a hydroxyphenyl machine are excellent in a 
degree of hardness and adhesive balance at the time of heat. 



[Translation done.] 



